Appl. No. 09/837,734 

Amdt. dated June 8, 2005 

Reply to Office action of February 8, 2005 

AMENDMENTS TO THE CLAIMS 

This listing of the claims will replace all prior versions, and listings, of claims in 
the application. 

1 . (Previously Presented) A non-volatile semiconductor storage apparatus 
comprising: 

a memory cell array which has unit cells arranged in a rectangular matrix shape, 
said unit cell including: 

a memory cell field effect transistor having a floating gate and a control gate; and 
a select field effect transistor having a drain connected to a source of said memory 
cell field effect transistor, said floating gate and control gate extending to a position 
above a gate of said select field effect transistor, top and bottom surfaces of said floating 
gate and said control gate in said position being parallel to top and bottom surfaces of 
said gate of said select field effect transistor, an insulating layer formed directly below 
said floating gate and said gate of said select field effect transistor and forming a 
tunneling gate oxide layer in a region to be an active region of said unit cell. 

2. (Previously Presented) A non-volatile semiconductor storage apparatus 
having a memory cell array having unit cells, said unit cell including a memory cell field 
effect transistor and a select field effect transistor, said memory cell field effect transistor 
having a floating gate and a control gate, and said select field effect transistor having a 
drain connected to a source of said memory cell field effect transistor, said storage 
apparatus comprising: 

a first semiconductor layer composing a portion of said floating gate and a gate of 
said select field effect transistor; 

a second semiconductor layer formed on said first semiconductor layer in said 
memory cell field effect transistor, said second semiconductor layer not contacting said 
tunneling gate oxide layer, a lower surface of said second semiconductor layer being 
located at a height at least equal to a height of an upper surface of said first 
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semiconductor layer, said second semiconductor layer composing another portion of said 
floating gate and extending to a position above said gate of said select field effect 
transistor; 

a first insulation layer which insulates said first semiconductor layer from said 
second semiconductor layer on said select field effect transistor, said first insulation layer 
contacting said first semiconductor layer; 

a second insulation layer formed on said second semiconductor layer; and 
a third semiconductor layer formed on said second insulation layer and composing 
said control gate 

the third semiconductor layer, the second insulation layer, and the second 
semiconductor layer being etched using a single photoresist film as a mask, 

an insulating layer formed directly below said floating gate and said gate of said 
select field effect transistor and forming a tunneling gate oxide layer. 

3. (Cancelled) 

4. (Cancelled) 

5. (Previously Presented) The non- volatile semiconductor storage apparatus 
according to claim 1, further comprising a drain diffusion layer shared between adjacent 
memory cell field effect transistors in a first direction in said unit cells. 

6. (Previously Presented) The non-volatile semiconductor storage apparatus 
according to claim 2, further comprising a drain diffusion layer shared between adjacent 
memory cell field effect transistors in a first direction in said unit cells. 

7. (Currently Amended) [[A]] The non-volatile semiconductor storage 
apparatus of claim 1 , comprising: 
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a memory c e ll array which has unit c o lls arrang e d in a r e ctangular matrix shap e , 
said unit c e ll including: 

a m e mory c e ll fi e ld e ff e ct transistor having a floating gate and a control gat e ; and 
a s e l e ct fi e ld e ff e ct transistor having a drain conn e ct e d to a sourc e of said m e mory 
cell fi e ld e ff e ct transistor, said floating gat e and control gat e e xt e nding to a position 
abov e a gat e of said s e lect fi e ld e ff e ct transistor, top and bottom surfac e s of said floating 
gat e and said control gat e in said position b e ing parall e l to top and bottom surfac e s of 
said gate of said s e l e ct fi e ld e ff e ct transistor, an insulating lay e r form e d dir e ctly b e low 
said floating gat e and said gat e of said s e l e ct fi e ld e ff e ct transistor and forming a 
tunn e ling gat e oxid e lay e r, said non volatil e s e miconductor storag e apparatus further 
comprising: 

a source line commonly connecting sources of said select field effect transistors 
arranged in a first direction; 

a semiconductor layer connecting said source and said source line for said each 
select field effect transistor; and 

a drain diffusion layer shared between adjacent memory cell field effect transistors 
in a second direction in said unit cells. 

8. (Previously Presented) [[A]] The non- volatile semiconductor storage 
apparatus of claim 2, having a memory c e ll array having unit cells, said unit c e ll including 
a m e mory c e ll e ffect transistor and a s e l e ct field e ff e ct transistor, said memory c e ll fi e ld 
eff e ct transistor having a floating gat e and a control gat e , and said sel e ct fi e ld e ff e ct 
tran s i s tor having a drain connect e d to a sourc e of said m e mory c e ll fi e ld e ffect transistor, 
said storage apparatus comprising: 

a first s e miconductor lay e r composing a portion of said floating gat e and a gat e of 
said s e l e ct fi e ld e ff e ct transistor; 

an insulating lay e r provid e d dir e ctly b e low said floating gat e and said gat e of said 
sel e ct fi e ld e ff e ct transistor and forming a tunn e ling gat e oxid e lay e r; 
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a second s e miconductor lay e r form e d on said first s e miconductor lay e r in said 
m e mory c e ll fi e ld e ffect transistor, said second s e miconductor lay e r not contacting said 
tunn e ling gat e oxide layer, a low e r surface of said s e cond s e miconductor lay e r b e ing 
locat e d at a h e ight at least equal to a h e ight of an upp e r surfac e of said first 
s e miconductor lay e r, said second s e miconductor lay e r composing anoth e r portion of said 
floating gat e and e xt e nding to a position abov e said gat e of said s e l e ct fi e ld e ff e ct 
transistor; 

a first insulation lay e r which insulat e s said first s e miconductor lay e r from said 
s e cond s e miconductor layer on said s e l e ct field e ff e ct transistor, said first insulation lay e r 
contacting said first semiconductor lay e r; 

a s e cond insulation lay e r form e d on said second s e miconductor lay e r; and 
a third s e miconductor lay e r form e d on said s e cond insulation lay e r and composing 
said control gat e , 

th e third s e miconductor lay e r, the s e cond insulation lay e r and the s e cond 
s e miconductor lay e r b e ing e tch e d using a singl e photor e sist film as a mask, 

said non volatil e s e miconductor storag e apparatus further comprising: 

a source line commonly connecting sources of said select field effect transistors 
arranged in a first direction; 

a semiconductor layer connecting said source and said source line for said each 
select field effect transistor; and 

a drain diffusion layer shared between adjacent memory cell field effect transistors 
in a second direction in said unit cells. 

9-18. (Cancelled) 

19. (New) The non-volatile semiconductor storage apparatus of claim 1, wherein 
a common region forming the source of the memory cell field effect transistor and the 
drain of the select field effect transistor is defined by a tunnel insulating film of the 
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memory cell field effect transistor and a gate insulating film of the select field effect 
transistor. 

20. (New) The non-volatile semiconductor storage apparatus of claim 2, wherein 
a common region forming the source of the memory cell field effect transistor and the 
drain of the select field effect transistor is defined by a tunnel insulating film of the 
memory cell field effect transistor and a gate insulating film of the select field effect 
transistor. 

21. (New) A non- volatile memory comprising: 
a semiconductor substrate; 

a select transistor including a gate insulating film formed on a first region of said 
semiconductor substrate and a select gate formed on said gate insulating film; 

a tunnel insulating film formed on a second region of said semiconductor 
substrate; and 

a memory transistor including a floating gate formed on said tunnel insulating 
film and extending to a position above said select gate, a common diffusion layer formed 
on a third region of said semiconductor substrate defined by said first region and said 
second region and shared with said select transistor and a control gate facing said floating 
gate. 
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